The 


(Founded by William Hunting, F.R.C.V.S., 1888.) 


No. 40. 


OCTOBER 1, 1997. 


Vou. 7. 


Observations on Some Therapeutic Substances.* 
By W. J. Rice, M.R.C.V.S., Montrose. 


HistoricaL.—To my mind, Drug Therapy is as much a 
live process as is fashion. It is possible that we could 
elucidate all that could be known about a certain disease, 
but as long as that disease existed some adventurous one 
would be trying a new drug in the treatment of it. 
Whether one is urged by the love of experiment or aided 
and abetted by the last received manufacturer’s pamphlet, 
depends on one’s temperament. At any rate, the use of 
drugs changes from time to time. What was prescribed 
in the past is displaced by another drug to-day, to be in 
turn discarded in favour of another concoction to-morrow. 
This experimenting is all to the ultimate good. It may 
achieve the same purpose, namely, cure of the disease, but 
it certainly keeps alive in the practitioner a healthy interest 
in his work. Any rule of thumb is to be deprecated and 
I hope that the individual who went about with a pocketful 
of ginger and gentian and a few physic balls is as extinct 
as the Dodo. Yet are we not prone to have a preference 
for certain treatments ? In fact, such preference may be- 
come an obsession with some of us. This is where the 
utility of our meetings is proved. We can have our 
obsessions modified or dispelled by the experiences of 
others, until we are almost reluctant to have any prefer- 
ences at all. With some hesitation, I am to admit that 
my car carries almost evéry day the following articles : 
a stomach tube, common salt, formalin, barium chloride 
and chloral. 

I am not going to dissertate upon the stomach 
tube technique, beyond saying quite definitely that 
there is no difficulty in passing the tube by the nasal 
route in horses or cattle having a normal nasal cavity. 
So long as force is not used, no damage will be done. 
For horses, I use the standard, red-rubber tube, and for 
cattle the ordinary half-inch white hose-pipe. Only 
ordinary care is necessary to keep the tube travelling along 
the nasal floor and to continue its forward movement 
when the first ringed mark reaches the nostril. In- 
variably you will catch the ‘‘ swallow” if the tube is kept 
moving. At any rate, the length of the nasal chamber 
varies so much that we must not regard “ the swallowing 
mark’? on the tube—as I call it—to be a constant. Oc- 
casionally one may get a slight epistaxis, which stops with- 
out treatment. Here I may say that a fat, full-blooded 
animal may have a nasal hemorrhage that is alarming 
and I must confess to having lost such a horse. This 
casualty, whilst scaring me at the time, has not shaken 
my faith in the efficacy of the tube, and I employ 
it chiefly in the administration of saline and formalin. In 
fact, all horse drenches are given in this way where I do not 
care to allow the attendant to give the dose. 


* Presented to the North of Scotland Division on 29th August, 1927. 


Sopium CHLoRIDE.—I have mentioned sodium chloride 
or common salt. Its source is principally native and it is 
procured in two ways :— 

(a) by the evaporation of sea water, and 
(6) mined from the salt mines. 

Its therapeutic actions are varied. It is tonic and 
alterative, febrifuge, diuretic and antiseptic. In larger 
doses it is a saline cathartic. It is also vermifuge and 
eliminative in its actions. It is an emetic to the dog in 
doses of 3i— 3ii in poisoning cases. In shock, hemorr- 
hage and collapse it is invaluable when used subcutaneously 
or intravenously as saline solution in a strength of 3i to the 
pint, the former method being the safer. As stomachic 
and alterative give horses and cattle 3ii-—- Ziv. ; sheep, 

3ss— 3i; dogs, yrs. x—xx. Within recent years larger 

doses have been possible by the stomach tube and daily 
doses of eight ounces in two gallons of water have a more 
prolonged and definite action than repeated small doses in 
our large animals. 


Uses and Clinical Indications. 

Debility.—In cases of obscure debility and even in cases 
of known origin, saline solution is most beneficial. I 
believe this is explained physiologically. Digestion and 
assimilation are promoted by the increased presence of 
hydrochloric acid and the free acid assists in destroying 
the bacteria and toxins that are present in the bowel tract 
to a greater or less degree in proportion to the extent of 
disease. All the glandular secretions appear to be stimu- 
lated, a great thirst is induced and the subsequent drinking 
of large quantities of water flushes out the system, thereby 
ridding it of the weakened or dead bacteria and the toxins. 
[ have a case under treatment at present of a seven-year- 
old gelding which after five bi-weekly doses of saline has 
shown an increased appetite and is improving in weight and 
condition. This, by the way, is a horse recovering from 
grass disease. 

Wounds.—tIn the treatment, of lacerated wounds, such 
as are caused by horn thrusts and barbed wire, I have found 
treatment with a 5 per cent. saline solution of great service. 
The wounds are irrigated with an ordinary enema syringe 
and if necessary packed with gauze saturated in the same 
solution. It is gratifying to see how quickly ugly wounds will 
clear up under this treatment and granulation and healing 
are accelerated. The salt solution permeates the whole 
wound area, acts as a lymphagogue and retards the growth 
of organisms. I usually advise twice daily dressings of a 
24-5 per cent. solution and between dressings a dusting 
powder is applied having preferably in its composition a 
proportion of iodoform. In very ugly wounds where 
systemic infection is feared or in deep bruises I have found 
internal treatment by saline a useful procedure and I 
presume that it is as physiologically sound to treat in- 
ternally as to dress the wound locally. 1 usually dispense 


the saline in five-gill bottles, containing eight ounces of 
sodium chloride, making roughly a 30 per cent. solution and 
instructions are given to use a wineglassful of “the lotion” 
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to the pint of warm water to make a 24 per cent., or two 
wineglassesful to make «a 5 per cent. irrigation. One may 
add to the bottle a trace of carbolic acid. 

Before discussing the combined use of saline and for- 
malin T shall give a resumé of the source and actions of the 
latter drug. 

ForRMALIN.-— Formalin, as we know it, is a commercial 
solution containing 40 per cent. formaldehyde gas, ob- 
tained by the oxidation of methyl-aleohol vapour. Com- 
bined with ammonia, formaldehyde yields urotropine, 
which is recommended as an urinary antiseptic. For- 
malin solution is powerfully antiseptic and a 3 per cent. 
solution will destroy most organisms. Used undiluted, it 
is caustic and irritant and will remove warts if carefully 
applied. I have used formalin with suecess in canker in 
2 per cent. to 5 per cent. solutions, making this up into a 
paste with chalk. Similar strengths have been employed 
in cases of ringworm. T have prescribed a 1-1,000 solution 
to retard proud flesh or excessive granulation and I think 
its use is very effective. Because of this retarding action, 
I have not used it often surgically, nor is it to be used for 
instruments because of its corrosive action on metals. 

Having disposed of the more general actions of formalin, 
I wish to refer especially to its particular use in intestinal 
therapy. During my few years in practice, I have con- 
vinced myself of the advantages of saline and formalin 
hydrotherapy and [ invariably adopt the treatment for all 
types of colic, because I believe it a rational adoption. 

In Colics.—tIn flatulent colic I usually give 3viii salt, 
Zi formalin and 3i tinct. nucis vom. at the first visit and 
leave some ammon. carb. and nux. vom. powders to follow 
on if necessary. No anodyne is given, asa rule. In many 
cases that has already been administered by the owner. 

In spasmodic colic I omit the salt and give 3i chloral 
hydrate on my first visit, to be repeated in two hours as a 
drench if neecssary. I find on analysis of my cases that, 
if relief is not obtained with the above treatment, the colic 
being dealt with has a “ root cause” of a serious, compli- 
cated and often fatal nature. This, to my mind, is as it 
should be. Of course, I am presuming that each case is 
examined to discover an actual cause in the first instance. 
Even with such a discovery the above treatment with 
slight alteration would be valuable. In defence of this, 
I would recall what goes on in a colic. Normally we have 
an alimentary tract teeming with irritant toxins and active 
bacteria, and when the body-resistance is lowered these 
saprophytic inhabitants of the bowel assume a _ lhiyper- 
activity with or without gas formation and produce pain 
by direct irritation of the nerve terminals. That is colic 
or abdominal pain in a nutshell. The mucous membrane 
of the tract is weakened by the bacterial attack and 
for that reason I dislike drastic purgatives. I avoid 
opiates because they reduce the activity of the bowel and 
its secretions, functions which should never be retarded 
in their eliminating process. For these reasons, then, 
I prefer chloral hydras, which acts on the higher nerve 
centres without directly affecting the bowel nerve terminals. 
I choose formalin because of its marked germicidal power 
and I add salt because of its phagocytic and solvent 
properties. The volume of water employed can be 


varied and [ have given, with good results, up to ten 
gallons in cases of impaction. 
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Before leaving this treatment, [ should say that I have 
also employed it in parasitic infestations with great 
success and I give bi-weekly doses in cases of the round and 
red-worm infections that are commonly met with in my 
area. 

T have also used saline and formalin in cases of ‘ weed,” 
also of picked up nail and can advise it where systemic 
complications are feared. 

CaTTLE. —In cattle practice I treat tympany and im- 
paction with the tube and in the latter condition (impac- 
tion) my doses often include J3i— 3Jii barium chloride. 

In cows I would advise in septic metritis the internal 
medication of saline and formalin and also a uterine douche 
24 per cent. saline with Ji of formalin 
have been 


of | per cent. 
to the gallon, roughly a 1-1,200 solution. 
tempted to use the formalin in stronger solutions, but 
dealing with a delicate, flabby and inflamed uterus I have 
been afraid to employ any strength greater than that 
mentioned. 

Perhaps, gentlemen, I have dealt at too great length upon 
saline and formalin treatment to permit my making many 
more observations upon drugs, but I should like to make 
some short reference to another new fashion in therapy 
which I have employed and which I believe to have great 
possibilities if cost were not such a consideration in our 
methods. I refer to gland therapy. Most of you will have 
had experience in the use of adrenalin and pituitrin. Yet 
the therapeutic application of other gland products deserves 
trial and study, particularly by those whose livelihood 
depends to some extent upon canine practice. In the 
broadest survey of the internal glands we recognise that 
their secretions exert definite physiological influences 
upon the body, the tnost important being sexual and next 
probably being concerned with growth and development. 
It is now also recognised that the glands belong to an 
interdependent system and that there is a balance between 
each gland and its function. This hormonic, or endocrine, 
balance, as it is called, is a valuable phenomenon and its 
recognition is responsible for great advances in hormone or 
gland therapy. It has brought about what we call pluri- 
glandular therapy. On the face of it the use of these mul- 
tiple gland products would seem empirical, but a little 
analysis will show the soundness of the treatment in certain 
conditions. For examples, let me quote their use in a few 
of my own cases. [ have had a recovery in a bitch with 
simple goitre and ovarian irritability by the administration 
of thyroid-ovarian gland, and I quite attribute the ovarian 
trouble to the disturbed function of the thyroid. 

IT have used the pluriglandular tablets with success in 
cases of impotence in stud-dogs, in rickets and in chorea, 
but it may only be fair to say that the usual supplementary 
treatments were employed— for example, the administration 
of cod liver oil and lime water in the cases of rickets. I 
would also draw your attention to the use of ovary gland 
in removing milk from maiden-bitches or bitches after 
weaning. I believe that it is useful because of the an- 
tagonism that exists between ovarian and mammary 
function and I know of a number of cases that appeared to 
have done well on it. Again, in obesity and asthma of 
fat old dogs thyroid gland will be found exceedingly 
sound therapy and if the patient is female thyro-ovarian 
extract is indicated. 
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[ am afraid, gentlemen, [ have usurped; your time long 
enough, or, at any rate, I have used time that could be more 
profitably employed by discussion. This would amplify 
my paper considerably and more than justify my presence 
in this unenviable position. Before | conclude, let me 
thank you for the patient hearing you have given me. 

DIscussION. 


Mr. Brown offered his thanks and congratulations to Mr. 
Rice on a very excellent paper and said that he agreed with 
practically everything that the writer had brought forward. 
He greatly favoured the use of sodium chloride as advocated 
by Mr. Rice, especially in the treatment of wounds and 
in the removal of tumours, where the use of sodium chloride 
was of special value in clearing up the area of operation. He 
also emphasised the great need and advantage of water 
in internal therapy and its necessity for proper digestion, 
especially in cattle. 

Mr. CUMMING complimented Mr. Rice on the excellence of 
his paper, and said he must agree with everything that the 
writer had said. 

Mr. MAcVEAN agreed on most points and said he had found 
sodium chloride most useful in all wound treatments and 
formalin in all digestive troubles. He had found the use of 
saline, followed by formalin, most useful in treatment of 
digestive troubles following calving. He had great faith 
in the use of chloral for colics. He wished to ask any of 
the members if they could explain the coughing which 
followed, even after careful dosing, the use of chloral 
hydrate. With regard to the stomach tube, he said he 
had not used it much, since he had always a dread of 
epistaxis. 

Mr. Rosson, senr., said that he was particularly delighted 
with the paper of his nearest neighbour ; it had been more 
than worth his while to attend the meeting that day. 

Mr. DreENNAN said that he frequently had epistaxis 
following the use of the stomach tube by the nasal route, but 
that he now had no such trouble, since he passed the tube 
by the mouth, using a gag. He said that he had found the 
use of sodium chloride and formalin particularly good in 
digestive troubles that were due to the use of draff in feeding 
cattle, which is extensively done in the North of Scotland. 
He was of opinion that the coughing caused by the chloral 
and spoken of by Mr. MacVean was due simply to irritation 
of the mucous membranes of the pharynx. 

Mr. Grant spoke on gland therapy and instanced the 
findings of the Medical Officer of Health of Cumberland 
oniodine. Thyroid controlled the metabolisms of the body 
and the iodine content and the Medical Officer found that 
the giving of iodine instead of the gland gave practically 
the same results. The iodine was given in the form of 
sodium iodide. 

Mr. McALLAN suggested that suprarenal gland might be 
useful in the treatment of asthma in dogs, as it had been 
so found in human beings. He suggested a trial with the 
raw gland. 

Mr. ANDERSON conveyed the general thanks of the meet- 
ing for Mr. Rice’s most interesting paper. He agreed that 
sodium chloride was most useful in the lavage of wounds. 
He emphasised, however, that the use of formalin as a 
uterine douche had to be carried out with great care and 
the solution used wou!d need to be a very weak one indeed. 
With regard to the giving of large quantities of water 
by the stomach tube in the case of impaction of the rumen, 
he always wondered where this large quantity of water 
went. Did it remain in the rumen or did it pass on to the 
other parts of the stomach and the intestines ? With 
regard to the solution of this question, he referred to the 
interesting experiments of Mr. Wynn Lloyd of Carnarvon, 
experiments which he hoped would soon be published, 
since they would undoubtedly throw a good deai of light 
on this point and have at any rate some influence on the 
treatment of digestive troubles in cattle. With regard to 
gland therapy, he had to confess that he had found the use 
of pluriglandular extracts in chorea a failure. 


(Continued at foot of next column. ) 
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Anthelmintic Properties of Santonin.* 
By JacosB KE. SHILLINGER, Associate Veterinarian, Zoological 
Division, Bureau of Animal Industry, United States Depart- 
ment of Agriculture. 


INTRODUCTION. 


In the world of therapeutics certain drugs or preparations 
have been used for so many years that the statements in 
the literature, especially in the textbooks and also in 
articles in professional journals, as to the action of these 
drugs have a tendency to reiterate impressionistic ideas or 
traditions. Printed statements are ordinarily copied and 
passed on with little or no attempt to substantiate the 
claims made. With a widespread impression once estab- 
lished it is difficult to revise opinions with regard to drugs 
and a writer is placed in a precarious position if his results 
conflict with the generally accepted views. 


WimDE VARIATIONS IN METHODS OF ADMINISTRATION. 


Santonin is one of the drugs having an extensive tradi- 
tional reputation as an anthelmintic. Its use and results 
have been varied in the hands of the users as reported by 
them. After many years of use the method of adminis- 
tration and the dose rate of the drug still show wide 
variations. It is recommended by some persons who 
have used it as valuable in single-dose treatments and by 
others as valuable only in divided doses continued over a 
considerable period. By some it is administered alone as 
a pure drug and by others combined with one or more sub- 
stances said to have synergistic value. Some administer 
santonin simultaneously with a purgative ; others regard 
this as bad practice and prefer to follow it with a purgative 
several hours after administration, while still others give a 
purgative both preceding and following the drug. The 
type of purgative advised is not a matter of uniform 
opinion, and various substances, such as salines, oils, 
calomel, and arecoline, have been advocated. Some 
believe that feed should be withheld from the subject 
preceding the treatment, while others make no such 
provision; some administer the preparation mixed in 
the feed, while others claim that this procedure gives very 


(Continued from previous colwmn.) 


In reply, Mr. Rick said he was most gratified at the 
reception with which his paper had met and very pleased 
that the members had let him off so lightly in the dis- 
cussion. 

With regard to Mr. MacVean’s question about the cough- 
ing caused by dosing with chloral hydrate, Mr. Rice re- 
ferred to some literature which he had read in one of the 
medical journals dealing with the question. From it he 
gathered that it was not irritation that caused the coughing 
but an opening of the arterioles due to the action of chloral. 
With regard to Mr. Grant’s advocacy of the use of iodine, 
he pointed out that dogs had an idiosyncrasy to iodine which 
often resulted in bleeding from the nose and coughing. 

Mr. Rice repeated that he had now no fear of epistaxis 
from the use of the stomach tube so long as the tube was 
kept well down and plenty of time was taken. With regard 
to his use of formalin as a uterine douche he said that he 
used ] per cent. saline solution and one drachm of formalin 
to the gallon for a douche and gave one drachm doses 
internally. 


* Reprinted from the May issue of the Journal of Agricultural 
Research, Washington. 
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poor results. Certain workers insist on the necessity of 
individual treatments, while another group advises its 
use in flock treatments. 


The great safety of santonin has repeatedly been referred 
to as one of the outstanding qualities of the drug. This 
is a factor of considerable importance when it is necessary 
to treat very young or weak animals for intestinal para- 
sitism. However, to be useful, an anthelmintic must 
combine a fair degree of efficacy and cheapness with 
reasonable safety. 


SOURCES OF SANTONIN. 

The differences in results obtained are sometimes attri- 
buted to differences in the sources or nature of the santonin 
used. Recently certain commercial concerns have pub- 
lished the information that “‘the plant grows only in 
the wildest part of the Russian steppes, far from any 
seaport or commercial centre, the most important area 
being the north-eastern district of the Province of Turkes- 
tan.” In this connection it may be noted that the plant 
from which santonin is obtained has been introduced into 
the United States and that it appears to thrive well in 
several semi-arid sections of this country. While Turkes- 
tan is probably the native home of this plant, the Bureau 
of Plant Industry has grown it in an experimental way in 
several sections of the western slope of the United States. 
This fact, together with the reported increased foreign 
production, will probably operate to keep the cost of 
santonin at a reasonable figure in the future. The precise 
value of the domestic santonin has not been investigated 
by the writer, and in order to test the drug the Turkestan 
product was used. 


EXPERIMENTAL WORK. 


A consideration of the writings of various workers shows 
a considerable divergence of opinion as to the value of 
santonin. The differences of opinion arise in large part 
from the fact that no uniform method of testing the drug 
has been used by investigators and that in only a few 
cases have accurate counts been made of the worms passed 
and a critical evaluation made of the results as ascertained 
by post-mortem examination of the animals treated. 


In the present instance an effort has been made to get 
additional and definite information regarding the efficacy 
of santonin when used for anthelmintic purpdses. A 
sample of the product with a guarantee of purity was 
procured from a representative of a firm interested in 
promoting its use. This was tested for purity in the 
Biochemic Division, Bureau of Animal Industry, and 
found to be free from adulteration. In order to get the 
most complete data possible it was used with and without 
purgation in varying doses, the drug being placed in hard 
gelatin capsules for administration. The dogs used in the 
experiment were confined in separate iron cages, were 
allowed their customary rations, and were given attention 
after treatment. 


SUMMARIES. 


Dogs. Santonin, without purgation and in doses vary- 
ing from 1 to 6 grains administered to dogs weighing: 
from 28 to 40 pounds, removed 6 of the 90 whipworms 


present, or about 7 per cent., but had no effect on the 
hookworms, ascarids, or tapeworms. 

In doses of from 6 to 12 grains administered simul- 
taneously with 5 to 10 grains of calomel to dogs weighing 
from 10 to 42 pounds, santonin removed 2 of the 49 hook- 
worms, or about 4 per cent., 136 of the 154 whipworms, or 
88 per cent., but none of the ascarids or tapeworms. 

In doses of | to 6 grains, followed by 1 ounce of castor 
oil administered 15 hours later to dogs weighing from 6 
to 24 pounds, santonin removed 10 of the 40 ascarids, or 
25 per cent., but had no effect on the hookworms, tape- 
worms, or whipworms. 

In doses of from 1 to 6 grains with 2 ounces of castor oil 
administered 8 hours later to dogs weighing from 6 to 32 
pounds, santonin removed 5 of the 179 hookworms, or 3 
per cent., and 14 of the 72 ascarids, or 19 per cent., but 
none of the tapeworms or whipworms. 

Swine. Summarising the santonin tests on swine it 
may be stated that the dosage of 5 grains in feed was of 
little or no value. While there is a possibility that some 
worms were passed, the retention of 15 and 68 worms after 
treatment is sufficient to condemn either the drug or the 
method of administration. Santonin administered in 
5-grain doses to animals weighing 30 to 40 pounds after 
they had fasted 24 hours, followed by a purge in 15 hours, 
removed 4 worms from a lot of 3 pigs and left an aggregate 
of 104 in the lot. A dose of 6 grains administered after a 
fast of 24 hours and followed in 12 hours by a purge of 
Epsom salts, proved insufficient for a 45-pound animal, 
removing only 2 of the 48 worms present. A dose of 15 
grains accompanied by 10 grains of calomel administered 
to a 36-pound pig which had fasted 24 hours, proved most 
effective, removing 16 of the 20 worms present in the 
animal. 

Horses. Many writers have recommended santonin 
for freeing horses of worms. One writer states that an 
animal given the classical carbon bisulphide treatment for 
bots followed in two weeks with a dose of from } to 1} 
drams of santonin and an aloetic purge 12 hours later, 
may safely be pronounced worm free. This procedure 
was followed, and the maximum dose of 14 drams was 
given. Post-mortem examination 8 days, later showed 
a great many Habronema of two species and some T'richo- 
strongylus axeit in the stomach. The intestine contained 
many cylicostomes of undetermined species and 132 large 
strongyles representing three species. Just what worms 
might have been removed is not known, but since so large 
a number of different varieties remained after the treat- 
ment it was not considered worth while to make further 
tests. No pinworms were found. 

It should be mentioned in passing that the treatment 
suggested is not in line with what is known about the 
action of santonin and of carbon bisulphide. Santonin 
is rated generally as primarily valuable in removing 
ascarids, but carbon bisulphide has been shown by critical 
test to be approximately 100 per cent. effective in removing 
ascarids from the horse, in addition to being equally 
effective in removing bots, which are not affected by 
santonin. There is, therefore, no point in following carbon 
bisulphide with santonin. It can be followed to advantage 
by chenopodium to remove the strongyles, cylicostomes, 
and pinworms from the large intestine. 
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CONCLUSIONS. 


The findings reported by Hall and Foster! that 
santonin in single doses of from | to 3 grains gave about 
24 per cent. efficacy in removing ascarids from dogs, and 
those of Mote? to the effect that a value of 0 to 46 per 
cent. appears to be within the actual range of utility for 
the drug in removing ascarids from swine, are in substan- 
tial agreement with the findings reported in this paper. 
All critical testing of which the writer is aware shows an 
anthelmintic value for santonin much below what has 
been and is now being claimed for it in advertisements and 
in papers based on impressions gathered solely from seeing 
worms passed. If accurate data were obtained on the 
value of santonin as an anthelmintic by systematic post- 
mortem examination of test animals, much of the mis- 
information concerning its value could be eliminated. 

The ease of administration of santonin is an advantage 
and may tend to prejudice the minds of users against other 
drugs more difficult to use,in favour of santonin, and while 
it has value, especially in repeated treatments, it is a very 
much overrated drug at present. In the opinion of the 
writer its value is principally that of a drug which does 
not cause irritation of the gastro-intestinal tract and 
hence is of value for use in repeated doses in cases of 
gastro-enteritis with ascariasis, or in repeated doses for 
removing whipworms. 


1 Hatz, M. C., and Foster, W. D. ErFrricacy oF 


SOME ANTHELMINTICS. Jour. Agr. Research, 12: 397- 
447, illus. 1918. 
2 More, D. C. ANTHELMINTIC EXPERIMENTS WITH 


Ohio Agr. Expt. Sta. Bul. 378, pp. 153-182, 1924. 
Factors Influencing the Control of Bacillary 
White Diarrhea.* 
By F. P. Maruews, Lafayette, Ind., Purdue University 
Agricultural Experiment Station, Veterinary Department. 


Hoes. 


There are many factors associated with the control of 
an infectious disease that may not be appreciated until 
definite measures are adopted for (its control. The 
extensive use of the agglutination test for the control of 
bacillary white diarrhoea has emphasised the importance 
of certain factors that heretofore have been only slightly 
appreciated. The present methods recommended for the 
control of bacillary white diarrhcea that are based on the 
agglutination test as a diagnostic criterion have given 
satisfactory results as a whole. The plan of testing the 
breeding flock annually, as adopted by many poultrymen, 
has had a controlling influence on the disease in baby chicks, 
and a gradual decrease in the percentage of reactors in the 
breeding flock indicates that it is possible to eradicate the 
disease. However, the opposite of this condition is 
occasionally encountered. For example, in a flock that 
has been tested one or more seasons, the second or third 
test may show a heavy increase in the number of reactors. 
If all the reactors have been removed after the previous 
test or tests, and the owner has apparently made an 
honest effort to control the disease, such a state of affairs 
requires an explanation, both to the owner and veterinarian 
who has applied the test. 


~* Reprinted from the August, 1927 issue, of the Journal of the 
American Veterinary Medical Association. 
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Just prior to the hatching season of 1926, a poultryman 
reported a heavy increase in the percentage of reacting 
birds in one of his breeding flocks. This flock numbered 
349 birds; 285, or about 80 per cent., gave positive 
reactions to the agglutination test. In the other flocks the 
infection was not so heavy and varied between 15 and 45 
All of the birds, except the pullets, had been 
tested the previous year. Only 5 per cent. had reacted, 
and these birds had been removed. A member of the 
Department visited the poultry farm and, together with 
the owner and veterinarian, made a study of the condition. 
The fact that there had been some loss from bacillary white 
diarrhea in chicks the previous spring accounted for the 
increase in the percentage of reactors in some of the 
flocks made up largely of pullets, but did not explain the 
condition that existed in the first tlock tested, as these 
birds were two and three years of age. It was finally 
brought out that the owner practised the feeding of 
infertile eggs gathered from the incubators, and that most 
of these eggs had been fed to this flock. The possibility 
that some of these eggs were infected with Bact. pullorum 
offered the only logical explanation for this unusualy in- 
crease in the percentage of reacting birds. 

Two other cases with practically the same history as the 
above have been brought to the attention of the Depart- 
ment. In one flock there was this difference : A number 
of birds died following the feeding with infertile eggs. 
Jones! also reports a case in which a high mortality resulted 
from Bact. pullorum infection following the feeding of 
infertile eggs. 


per cent. 


TypPpHoip CAUSES INCREASE IN REACTORS. 


It is obvious that a heavy increase in the percentage 
of reactors in a flock that has been given several annual 
tests is not always the result of feeding pullorum-infected 
eggs. Three outbreaks of fowl typhoid that were respon- 
sible for an increase in the number of reacting birds in 
tested flocks were investigated the past year. Reacting 
birds from each of these outbreaks were autopsied and 
the causative organism was isolated and identified. In 
one case B. gallinarum was isolated from the heart-blood 
of a hen sick at the time she was autopsied. It would 
have been possible in this case to have spread the disease 
at the time of collecting the blogd sample by failure to 
clean the knife blade or needle properly after opening the 
vein. The advisability of examining the flock for sick 
birds at the time the blood samples are collected may be 
emphasised. 

Since an outbreak of fowl typhoid may occur during the 
interval between the annual tests, causing the infected 
birds to react to the agglutination test the same as when 
infected with bacillary white diarrhaa, we may expect 
occasionally to find a flock that reacts heavily to this 
diagnostic test, not because of Bact. pullorum infection, 
but as a result of infection with B. gallinarum. The 
pathogenesis of both bacillary white diarrhwa and fowl 
typhoid is very similar in many respects, and it is therefore 
fortunate that we have one test capable of detecting the 
two diseases. Our post-mortem records show that the 
latter disease is diagnosed about as often as fowl cholera, 
which points to its possible significance when testing for 
Bact. pullorum infection, 


| 
j 
| 
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The possibility of the spread of bacillary white diarrhaa 
among mature birds has been considered. Field observa- 
tions would lead one to believe that the infection is not 
spread by the droppings of the ovary-infected, but other- 
wise healthy, hen. However, there is a possibility for eggs 
laid by infeeted hens to become broken and be eaten by 
Doyle® has reported the results of experi- 
ments in which baby chicks appeared to have contracted 
Rettger, Kirkpatrick and 


healthy birds. 


the disease from reacting hens. 
Stoneburn® reported an experiment in which the spread of 
pullorum infection from infected to healthy hens occurred. 
The possibility of the spread of the infection by eating eggs 
from the infected hens was not considered by these 


investigators. 


INFECTED Eaas Spreap DIskase. 

Since the feeding of infertile eggs to mature birds has 
been followed by heavy infection of the flock with Bact. 
pullorum, it was decided to demonstrate this method of 
spreading the disease. Eight 
selected from a flock that was free from Bact. pullorum 


producing pullets were 
infection. ‘hese birds were tested twice and none reacted. 
Twenty other birds from this flock were used in another 
experiment and, when autopsied, were found to be free of 
the infection. 

Eggs were collected from reacting hens, incubated for 
a period of two weeks and then cultured for the presence of 
Bact. pullorum. Three infected eggs were obtained and 
ied to the eight pullets. 
one week after feeding the eggs, but no other ill effect was 
‘Table I shows that all of the birds gave positive 
All were killed, 


and upon autopsy six of the birds were found to have 


Egg production ceased in about 


noticed. 
reactions two weeks alter eating the eggs. 


Bact. pullorum was isolated trom 
Bird 115 had not resumed egg 


pathological ovaries. 
the diseased ovaries. 
production and her ovary was atrophic and unsuitable for 
cultural diagnosis. Bird 106 was autopsied six weeks after 
the infected eggs were fed and showed a normal ovary, 
from which Bact. pullorum could not be isolated. 

There is no doubt but that the feeding of infected eggs to 
mature birds results in ovarian infection and, judging from 
field experiences, it is evident that infertile eggs are 
frequently infeeted, thus contributing materially to the 
spread of bacillary white diarrhoea when fed to chickens. 
Table I.— Results obtained by feeding disease-free hens 

Bact. pullorum-intected eggs on March 15th, 1926. 


Dates ot Agglutina- 
No. tion ‘Tests. | Condition of Ovary and 
of Cultural Diagnoses. 
Bird. |2—23]3—1 5} 4-2 |5-11/8- 15 
loo | — + 0 0 | Normal. Bact. pullorum 
| not isolated 
+ | Pathological. Bact. pul- 
lorum isolated 
us| —| +] + Pathological. Bact. pul- 
| lorum isolated. 
—| +) +4] + Pathological. Bact. pul- 
| lorum isolated. 
15) — - + + + | Atrophie. Bact. pullorum 
| not isolated 
1é| — -_ + + + | Pathological. Bact. pul- 
lorum isolated 
120; — _ oo + + | Pathological. Bact. pul- 
lorum isolated 
121 _ _ + + + | Pathological. Bact. pul- 
lorum isolated 
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The question naturally arises as to the possibility of 
controlling bacillary white diarrhoea in flocks that are 
heavily infected. The results obtained in the flock in 
which from 15 to 80 per cent. of the hens in the different 
This poultryman 
was quite concerned about the possibility of bacillary white 
diarrhoea developing in the chicks sold during the 1926 
season and, therefore, made special inquiry as to the losses 


lots reacted, are of particular interest. 


In so far as he could determine, there were no 
The hatchability 
and livability of the chicks after the reactors were removed 
were exceptionally good, with the exception of one lot of 


sustained. 
losses from bacillary white diarrhoea. 


2000 in which the direct cause of loss was due to exposure. 
Prior to the hatching season of 1927, the agglutination test 
was again conducted on his flocks and only three per cent. 
of the birds reacted. 


EXPERIMENT WITH F a&cES FROM INFECTED HENS. 
The possibility of the spread of bacillary white diarrhaa 
through the droppings of disease carrier hens is an open 
question. The following experiment was undertaken in 
Fifty 
chicks, twenty-four hours old, were divided into three lots. 
To the food of Lot 1 was added 5 per cent. fresh feces 


order to test this possible source of infection. 


from eight infected hens. Lot 2 was brooded in a pen 
that communicated with a second pen in which there were 
three infected hens. The chicks in Lot 2 mingled freely 
with the hens. Lot 3 was a control lot. This experiment 
was repeated, using 61 chicks of the same age. The only 
variation in the experiment was in the lot having access 
to the pen containing the infected hens. In this case one 
hen mothered the baby chicks All the chicks were killed 
when two to three weeks of age, and _ bacteriological 
All chicks 
that died during the experiment were examined in a like 
No lesions of bacillary white diarrhea were 
present in any of the birds, and Bact. pullorum could not 
be obtained from a single case. 

It was thought probable that recently infected mature 
birds might eliminate Bact. pullorum in the fxces. 


examinations were made for Bact. pullorum. 


manner. 


Fresh 
feces were collected from eight hens three weeks after 
feeding eggs infected with Bact. pullorum. Five per cent. 
of the feces was mixed with the feed and fed to twelve 
chicks twenty-four hours of age. The twelve chicks were 
killed at two weeks of age and examined for Bact. pullorum 
with negative results. 

Failure to demonstrate Bact. pullorum in the fxces of 
sixteen infected hens should not be interpreted as positive 
proot that infection from this source never results, but 
rather that its significance in the control of bacillary white 
diarrhwa is of minor importance. This does not eliminate 
the possibility of spread through cohabitation, since the 
eating of broken eggs is of common occurrence in all flocks. 
It is highly probable that accidentally broken and con- 
sumed eggs from infected birds offer a better explanation 
for the spread of the disease in mature birds through 
cohabitation than through the droppings of infected 
individuals. 

SUMMARY. 

‘lhe feeding of eggs infected with Bact. pullorum is shown 

to produce ovarian infection in mature birds. Field 


results indicate that infertile eggs from an incubator are 
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Studies upon the Alkali Reserve of the Horse.* 


By Captain Raymonp Ranpatt, U.S., Army Veterinary 
Corps. 


Acidosis may be defined as a condition in which the 
concentration of bicarbonate in the blood is reduced below 
the normal level. This is brought about by the excessive 
withdrawal of bases through the formation of acid within 
the body. 

In the development of acidosis, with its excessive acid 
formation, there is a change in the reaction of the various 
body fluids, particularly the blood. However, even in 
the most severe acidosis there is but slight alteration in the 
reaction of the blood, since the ability of the body to 
protect itself against acid production is very remarkable. 
The normal reaction of the blood is slightly alkaline. If 
there be but slight deviation from the normal reaction, 
health rapidly departs and death may ensue. It is, 
therefore, of prime importance that the reaction of the 
blood be kept as nearly normal as possible, and in main- 
taining its customary reaction we must consider the 
importance of the carbonates of the blood. 

No doubt, acidosis exists in the horse to a greater or 
lesser extent in diabetes, uremia, paralytic hemoglo- 
binemia, acute nephritis, acute pyelonephritis, diarrhoeal 
diseases, severe burns, terminal stages of wasting diseases, 
after anesthesia, etc. 

In weakened animals it is not improbable that mild 
acidosis might constitute the added embarrassment which, 
in a critical case, might swing the balance. In severe 
cases of acidosis, when the cause is understood, the process 
should be stopped as early as possible. The treatment of 
acidosis by oral or rectal administration of sodium 
bicarbonate should give good results. In marked acidosis 
in a horse one should administer, over a period of four to 
five hours, from 200 to 300 grams of bicarbonate to obtain 
good results. Once the reserve is restored, it could be 
maintained by small or moderate oral doses. The amount 
to be given to re-establish the normal level could be 
checked by observing the plasma carbon dioxide capacity. 


(Continued from previous page. ) 
frequently infected and are therefore responsible for the 
spread of bacillary white diarrhoea when fed to chickens. 
Fowl typhoid has been found to be responsible for a high 
percentage of reactors in some flocks. 
The feces of Bact. pullorum infected, but otherwise 
healthy, hens were not found to contain the infection. — 
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Great care should be exercised in its administration and the 
choice of conditions under which it is used. 

One method in use for the diagnosis of acidosis is the 
direct determination of the alkali reserve of the blood. 
This consists in saturating a given volume of blood 
plasma with carbon dioxide and in measuring the volume 
of carbon dioxide given off from this blood plasma when 
acid is added. A decrease in the carbon dioxide capacity 
below normal limits indicates a depletion of the bicarbonate 
of the blood and hence a lowering of the blood’s alkali 
reserve. 

In man the normal limits of carbon dioxide capacity 
are accepted as between 53 per cent. and 77 per cent. 
per 100 ¢.c. of plasma,—a range of 24 per cent. 

A series of determinations was made on normal horses 
and mules by the use of a Van Slyke carbon dioxide 
apparatus, and the limits of carbon dioxide capacity were 
found to be 42.4 per cent. to 65.3 per cent. per 100 c.c. of 
plasma,—a range of 23 per cent. In all cases venous 
blood was used. 

The animals which had been used to establish the normal! 
carbon dioxide capacity, after having worked hard 
(ploughing) for four hours, were again bled, and further 
determinations made. A mild acidosis had been produced, 
as the carbon dioxide capacity of the blood plasma was 
found to be from 36.6 per cent. to 40.4 per cent. per 100 c.c. 
of plasma. 

It has been established that the normal chemical 
mechanism of muscular contraction consists of a breakdown 
of glycogen or some intermediary carbo—hydrate with the 
production of lactic acid. Accompanying vigorous 
muscular exertion, there is a rapid accumulation of lactic 
acid in the circulating blood, and a marked change in the 
acid-base equilibrium which is directly attributable to the 
increase in lactic acid. Usually, within an hour from the 
end of exertion, all the excess lactic acid has"disappeared 
from the blood. Its ultimate fate is not definitely known, 
and only a small portion is excreted. 

The above determinations on horses and mules establish 
the normal limits of carbon dioxide capacity of their 
plasma. Since in certain diseases there often exists a 
condition of acidosis, the control of which is of therapeutic 
value, carbon dioxide determinations should be made 
and treatment instituted when @nd as indicated. 

In obtaining the plasma to estimate the carbon dioxide 
capacity, about 10 c.c. of blood are drawn from the jugular 
vein into a centrifuge tube containing about 20 mgms. 
of powdered potassium oxalate. The tube is centrifuged 
to separate the plasma. If the plasma is immediately 
transferred to a sterile paraffined tube, overlaid with 
paraffin oil, stoppered tightly and kept cold, no alteration 
of the carbon dioxide capacity will occur for at least one 
week. 

This makes it possible for veterinarians, who have acces§ 
to a laboratory equipped with a Van Slyke carbon dioxide 
apparatus, to have determinations made in suspected cases 


of acidosis. 

Indebtedness is acknowledged to Miss Teresa Fitzgerald, 
Lieut., Army Nurse Corps, for her assistance in the 
carbon dioxide determinations. Reference: Acidosis— 
Woodyatt, R. T. 
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Cervicitis and its Relationship to Pregnancy and Sterility.* 
By W. Maurice Wesster, B.Se., M.R.C.V.8., New 
Zealand. 


The following notes represent an attempt, mainly from 
statistical data, to analyse and correlate the various 
pathological changes met in the genitalia of the cow with 
aw view to ascertaining the probable origin and relative 
importance of the various conditions collectively grouped 
under the heading of ** Sterility.” 

The material on which the work has been done consists 
of cows which have been collected from the Wairarapa and 
sent to the freezing works in “ cull drives”? organised by 
the Farmers’ Union. In several instances the histories of 
individual animals were obtained prior to the examination 
of their genitalia at the works. 

The compo ition of the drives merits attention. In the 
first place it was found that they consisted of approxim- 
non-pregnant 


numbers of and 


equal pregnant 
It is between these two classes that a sharp 


The pregnant animals had 
pres 


ately 
animals. 
distinction must be made. 
been culled for a variety of reasons 
and though a number of these had 


mammitis, poor 


testing, old age, ete. 
held to service comparatively late in the season, yet in no 
single instance where a history was obtained was this 
civen as a reason for culling. 

On the other hand, the empty cows were culled for one 
reason and one reason only—-sterility. 

This distinction is important and should be borne in 
mind when considering what follows. 

The totel number of animals to which the ensuing 
particulars specifically relate is one hundred and twenty- 
five. ‘They composed the last two cull-drives organised 
this season and were slaughtered during May. Of this 
total sixty-one were pregnant and sixty-four were non- 


pregnant. 


PREGNANT ANIMALS. 


A number of minor pathological changes were noted, 
such a the extensive necrosis of the tips of the fetal 
ete., but these 


membranes, hemorrhagic cotyledons, 


appear comparatively unimportant and will be dismissed 
without further comment. 

From its relative frequency, one condition seemed to 
namely, an active inflamfhatory 


merit: special attention 
This was 


state of the cervix to a greater or loss extent. 
present in twenty-two of the sixty-one pregnant animals. 
The pregnant cows were then turther classified under 
the headings (@) pregnant with cervicitis; (0) normal 
pregnancy. A record had been kept of the approximate 
duration of pregnancy in each animal at the time of slaugh- 
ter. ‘These data were crouped under the above headings 
and an average struck, as follows : 
cervicitis, 22. duration of 
Normal pregnancy, 39. Aver- 
The latter figure 


Pregnant with Average 
pregnaney, 2.75 months. 
age duration of pregnaney, 4.7 months. 


is approximately what one would expect in the month of 
May. 


* Read before the Annual General Meeting of the New Zealand 
Veterinary Association, 1026. Reproduced from the March, 1927, issue 


of the Australian Veterinary Journal, 
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Non-PREGNANT ANIMALS. 

Sixty-four individuals fall within this category. The 
number and variety of the lesions in this group are natur- 
ally more extensive than among the pregnant animals. 
Some, for example, tuberculous metritis, may be dismissed 
as uncommon incidentals. However, there appeared to 
be some relationship between most of them which could not 
be merely accidental. 

The first noteworthy feature was that only seven sets 
of non-pregnant genitalia could be deseribed as normal 
in every respect. The bulk of the findings could be classi- 
fied under three headings : 

Cervicitis, 27. 

Endometritis, 9. 
comprising Cystic corpora lutea, 
16; cystic corpora lutea plus cystic 
ovaries, | ; With the exception of 6 
cystic corpora lutea all those comprising the third group, 
15 in number, were associated with cervicitis. 


Ovarian disease, 21 ; 
cystic ovaries, 3; 
ovarian abscess, |. 


Encdometritis occurred 6 times per se and 3 times asso- 
ciated with cervitis and/or ovarian disease. 

These figures seem to point to there being an inter- 
relation between cervicitis and some pathological condition 
of the ovaries. 

Of the tetal number (64) of the non-pregnant cows, 
42 per cent. were suffering from some degree of cervicitis. 

Of the total, 33 per cent. were affected with some 
pathological condition of the ovaries. 

Of the non-pregnant cows, 78 per cent. suffering from 
cervicitis were also affected with some ovarian disease. 


PROBABLE ORIGIN OF THE STERILITY. 


With these facts before us it now remains to evolve some 
theory which offers a satisfactory explanation of the 
probable origin of the majority of cases of sterility in this 
district. 

On the assumption that these data represent a fair 
average of what may be expected in investigating the 
cause and effects of sterility a probable solution presents 
itself. 

The results may first be summarised as follows :— 

1. Cervicitis was present in 39 per cent. of all animals 
examined, 

2. Cervicitis appears to exercise a decided inhibitory 
action upon conception and, from the findings in the 
pregnant animals, seems to be one of the commonest causes 
of cows returning to the bull a number of times before 
holding to service. 

3. There appears to be some close connection between 
cervicitis and the pathological condition of the ovaries, 
since in the non-pregnant animals 78 per cent. of those 
affected with cervicitis also showed pathological changes 
in the ovaries. 

It appears, then, that either the unhealthy secretions of 
the cervix itself, or the products of the bacteria respon- 
sible for the cervicitis, destroy or diminish the vitality of 
the spermatozoa and so render conception difficult. 
Further, that the diseased process shows a tendency to 
spread in an upward direction and involve the ovaries, 
when absolute sterility becomes an accomplished fact, 


save in rare instances. 


October 1, 1927. 


The endometrium as a rule escapes involvement in the 
infective process owing to the great powers of resistance 
and recuperation which it is known to possess. 

Cervicitis. then, seems to be the common origin not only 
of the difficulty in getting cows to hold to the service, 
but also of the various conditions which bring about 
sterility. 

Thus far the facts seem fairly clear, but now the question 
arises, is cervitis the true source of these various changes 
in the genital tract or does it in turn arise from some 
precedent condition 

There are a number of points in favour of the supposition 
that cervicitis itself may originate in a transient endo 
metritis following parturition. 

1. A limited the fatal 
rule rather than the exception in normal pregnancy. 


necrosis of membranes is the 

2. Bacillus aborius is present in many instances. 

3. The ideal field which the uterus presents for bacterial 
invasion immediately subsequent to parturition. 

4. Resolution rapidly occurs owing to the great recu- 
perative powers possessed by the uterine mucous membrane 
aided by the periodic flushing of cestrum, 

5. The cervix, owing to its complex structure and 
continued infection from the uterine discharges, is not 
readily able to effect a complete recovery. 

Against these may be cited the following : 

1. Among the animals under review cndometritis was 
met only nine times. 

2. In these nine instances all old-standing and chronic 

it was associated only twice with cervicitis and only 
once with ovarian disease. 

3. If a the 
cervicitis then one must assume that approximately one- 
third of all cows suffer from this affection subsequent to 
calving, that is to say, if the pregnant animals under 


transient endometritis is forerunner of 


review represent, from this-especial point of view, @ fair 


sample of an average dairy herd. ‘This figure 
altogether too high to make the endometritis theory 


readily acceptable. 

In conclu: ion, it may be stated that while these statistic: 
have been baved on 125 individuals, yet some 500 sets of 
genitalia have been examined altogether in the course of 
that 
only preliminary based olely on the past seas on’s 
work and, while it is hoped to confirm them, it may be 


this investigation. Further, these notes represert 


necessary to modiiy them to .ome extent next season. 


Erratum. We ure asked to point out that in the 


advertisement for Chappell Bros. in the issue of September 


Lith. the sentence Pur-K-Rarion for breeding dors, 
anemies and convalescents’’ erroneously appeared. 
is, of course, ration used entirely tor 


puppies. 


Horse v. Motor. The following letler appeared 
recent issue of The Yorkshire Post: 

Sir, Glasgow City Corporation has made an exhaustive 
comparison between horse-drawn and mechanically - 
propelled vehicles. Cost per tom by horses is 3s. 7d., by 
mechanical-propelled vehicles 5s, 1.375d. 

Surely it is up to corporations to reduce rates by 
One of the causes of the hich cost of blood is 
Yours, ete., 


using 
horses. the 


use of motors. 


Cark-in-Cartmel. 
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The Metabolism of Tumours. 


(Reprinted from the 6th August issue of the British 
Medical Journal). 

Though reiteration may often become a weariness to 
the flesh, it is sometimes salutary to the spirit. Repetition 
may not be the highest service of faith, but it has been 
found effective in keeping the ineonstant mind of man 
from turning after false gods. This has been the experience 
of all the prophets. So, since science also is grounded in 
faith, we need make no apology for the repetition of a trite 
observation. 

The problem of cancer is bound up in the wider problem 
of the nature of growth. ‘To the lay mind, at all events, 
there is no question but that the most disconcerting 
characteristic of a tumour iv that it grows. ‘The immediate 
practical problem of the pathologist is, doubtless, the 
discovery of the agent responsible for imparting to normal 
cells their tendency towards disordered growth, but he will 
agree that the fullness of the problem will scarcely be 
apprehended until we are in a position to describe the 
processes of normal and melignant growth in’ precise 
physical definitions. In particular, it is an urgent question 
whether the growth of a neoplasm represents an intrinsic 
departure from the physiological routine of living cells, 
or whether it is but an undisciplined exhibition of normal 
metabolic processes. Every serious inquiry, therefore, 
into the intimate nature of growth processes in normal 
and malignant tissue is of the deepest concern to medicine. 
Some time ago we published a review of the volume on the 
metabolism of tumours by the brilliant German biochemist 
Otto Warburg, being the collected papers of original work 
prosecuted over a period of some years.’ The great 
significance of the work, the appearance of further impor- 
tunt extensions to the story, and the first signs of an 
awakening interest in this country, justify our returning 
to the subject in some greater detail. 

Growth in physical terms means work. It means the 
storage of a definite amount of chemical onuergy in the 
material and structure of the cell. Growth, therefore, is 
conditioned by the nature and extent of the metabolic 
activity of the growing cells, and a comparison of the 
sources of energy of normal and malignant cells is a logical 
and urgent subject for inquiry. Such are the premisses 
from whieh Warburg has projected his investigetions and 
hisargument. One further principle is fundamental to the 
latter. We are accustomed to rezard the ability to live 
and grow in the absence of oxygen as the peculiar preroga- 
tive of a limited number of the simple unicellular organisms. 
Recent progress in physiology has demonstrated how unjust 
is Chis: reflection on the versatility of the celhs of the higher 
animals. Whilst it is true that the higher animals depend 
constantly on an adequate supply of oxygen for their 
continued existence, it is also true that a pronounced 
anewrobic habit persists in many of the activities of 
individual tissues. ‘They exhibit,that form of fermentative 
activity whieh has been called glycolysis the anwrobic 


decomposition of carbohydrate into laetie acid. ‘This 
reaction liberates energy. We have, therefore, to dis- 


tinguish two potential sources of energy for the cells of 
the higher animals. One is the combustion of carbo- 
hydrate by respiration, and the other the fermentation 
(“glycolysis”) of carbohydrate. The investigations of 
Warburg were directed essentially to the determination 
of the relative contributions of these two processes to the 
energy metabolism of various normal and malignant tissues. 
The argument, it will be seen, is by no means abstruse, but 
the technique employed is difficult and involved, and this, 
together with the fact that the studies were made on tissues 
in vitro, has prejudiced that attention, repetition, and 
extension which the results undoubtedly merit. 

Notable differences have been laid bare in this ce vitro 
metabolism of various types of cells. Normal resting 
tissues show & high respiratory and a low elycolytic rate, 


1Ueber den Stoffwecehsel der Tumoren, Von Otto Warburg. Berlin: 
J. Springer. 1926. (hoy. Svo, pp. 263; 42 figures. R.M.16.50; bound 
R.M.18.30), A review appeared in @he British Medical Journal on 
December Lith, 1926. An extensive critical review by Mr. R. kK. Cannan 
was published inthe Cancer Review, July, 1027. 
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embryonic tissues exhibit high respiration and high 
anerobic glycolysis, and neoplastic growths have a lower 
respiration and a higher anerobic fermentation. In the 
presence of oxygen the glycolytic rate is in all cases 
depressed below that evidenced under anerobic conditions. 
In a recent paper Warburg? makes a very plausible 
argument for the conclusion that the degree to which 
glycolysis is depressed bears an exact quantitative relation 
to the amount of oxygen consumed in respiration. In 
normal and embryonic tissues the latter is sufficiently 
great, and the anerobic glycolysis sufficiently low, to 
result in the almost complete suppression of fermentation 
in the presence of oxygen. Notso is it with malignant 
cells. There remains, in their case, a considerable glycolytic 
activity under wrobic conditions. Warburg, who describes 
this as the “ excess fermentation,” shows that it is, in the 
case of tumours, sufficiently great to make an important 
contribution to the total energy metabolism of the tumour 
under wrobic conditions, and that it is a value upon which 
may be based a useful classification of tissues which follows 
closely their growth rate and malignancy. A number of 
interesting exceptions to this classification have been 
disclosed, and these and some technical difficulties make 
the method of doubtful diagnostic value, although it 
remains of supreme physiological importance. 

To what practical conclusion are we led? It would 
be tempting to surmise that the malignant cell is peculiar 
in its ability to derive energy for survival and growth 
by a fermentation process, even in the presence of oxygen. 
To relate such studies as these to the growth of a tissue is, 
however, very difficult, and at present little more has been 
achieved experimentally than to show that the survival of a 
tumour within the host does seem to be conditioned by the 
peculiarities of metabolism which have been defined by the 
studies in vitro. This is no mean achievement. 

If these conclusions are true they would seem to offer 
little hope for the experimental control of malignant 
growth. It would be expected that cells which have a 
dual metabolic habit would be more difficult to restrain 
than normal cells with a purely respiratory metabolism. 
Some preliminary experiments on the intact animal, how- 
ever, suggest that the situation is more promising than 
could be inferred. Reduction of the oxygen tension to 
which tumour-bearing animals were submitted resulted in 
a few hours in the death of the great majority of the 
neoplastic cells without injury to the normal tissues. 
Warburg finds an explanation for this anomalous result in 
the conclusion that the blood supply—that is, the supply 
of oxygen and carbohydrate—to the tumour is little more 
than adequate to its needs under ordinary conditions. 
Normal cells are more liberally treated. When oxygen 
or carbohydrate is experimentally restricted the tumour 
will be starved while yet the normal tissues are above the 
poverty line. 

These observations are but a beginning, but they open 
wide the field for experimentation on the whole animal. 
They command attention to the whole subject of Warburg’s 
thesis. 

In conclusion, what shall we say of the origin of cancer ? 
Warburg suggests an intriguing hypothesis. A tissue is a 
community of cells which exhibit wide individual 
differences in their respiratory and fermentative capa- 
bilities. Some few of the cells may be regarded as having 
the metabolic characteristics of neoplastic cells. ‘These, 
being limited in number, will make no significant contribu- 
tion to the aggregate metabolism of the whole tissue. 
Let, however, a local condition of anoxewmia supervene, 
and there will result the extinction of all the cells except 
those few that are able to derive the energy for survival 
and growth from fermentative activity—the potential 
cancer cells. These will survive, proliferate, and from 
them will derive a malignant growth. “ Irritation” 
becomes anoxemia.”’ 

Warburg challenges physiologist, pathologist, and 
clinician. The repetition and extension of his work in 
this country should not be longer delayed. 


* Biochem, Zeit., 1027, 184, 454. 
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Active Immunisation against Rinderpest by Double 
Inoculation. 


EXTRACT FROM THE ANNUAL REPORT OF THE VETERINARY 
DEPARTMENT, NORTHERN PROVINCES, NIGERIA, FOR THE 
YEAR 1926. 

A camp for the purpose of inoculation was started during 
the latter part of 1925 at Maidontoro, about twenty miles 
form the Laboratory (Vom), on the border of a sparsely 
inhabited area of about eighty square miles, on which 
cattle were kept under observation for a month subsequent 
to inoculation. 

During the year more than 50,000 head of susceptible 
cattle have been permanently immunised at the Maidontoro 
camp, the mortality resulting from inoculations amounting 
to slightly less than 2.5 per cent. 

From past experience it can safely be assumed that :—- 

(a) few animals escape rinderpest during the course of 
their lives. 

(6) the average mortality in a herd contracting rinderpest 
by natural infection amounts to, at the very lowest 
estimate, fifty per cent. amongst susceptible cattle. 

Therefore at least 25,000 head of cattle of the value of 
£75,000 have been saved owing to having been immunised 
during the year 1926. 

The system of inoculation as practised in this country 
was decided upon as the result of field experiments and 
conclusions arrived at by Captain Henderson, while the 
details of inoculation are carried out under the supervision 
of Mr. Dunwoody. 

It is the intention to establish camps for immunisation 
against rinderpest, similar to that at Maidontoro, in the 
different Provinces at distances of 100 to 200 miles apart 
and in 1927—28 it is proposed to deal with the cattle of 
Bauchi Province. News of the effect of the inoculations 
carried out at Maidontoro has spread widely and Fulani 
cattle owners are most anxious for their cattle to be put 
through the process. The following extract of a letter 
from Kuta over 180 miles from the Laboratory and Maidon- 
toro is an example of the general attitude of the Fulani :— 
‘“The Fulani themselves are keenly desirous of participat- 
ing in the scheme end have all expressed views to that 
effect on their own initiative. They have sent representa- 
tives to Jos, who have now returned with glowing accounts 
of the benefits accruing to cattle owners.” 

We have long recognised, and laboratory experience has 
since proved that a varying proportion of apparently 
healthy cattle are nevertheless infected with trypano- 
somiasis which lies dormant until some condition arises 
which reduces the natural resistance of the body and results 
in the dormant trypanosomiasis assuming an acute form, 
followed as a rule by death. 

A common cause of this loss of natural resistance is a 
severe attack of rinderpest, or even the effect of a normally 
severe reaction to the double inoculation for active im- 
munity. This is shown either in an increased mortality 
during the reactions to rinderpest, or more frequently, 
by an acute and fatal form of trypanosomiasis after the 
rinderpest reactions are over. 
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To prevent the increased mortality from this cause, it 
was considered necessary to carry out inoculations for 
active immunity so that the reactions should be as mild as 
After 
a series of field experiments, it was decided that the dose 
of anti-rinderpest serum, sufficient to protect the animal 
from too severe a reaction, should be gauged at ten cubic 
centimetres of anti-rinderpest serum per 100 Ib. body 
weight for adult stock. 


possible, commensurate with permanent immunity. 


For young stock of the more susceptible ages :— viz., 
from fifteen months to two years old, it was found necessary 
to increase this dose in proportion to the youth of the 
animal by from five to ten cubic centimetres. In order, 
however, to avoid the possibility of permanent immunity 
not having been produced on account of.the very mild 
reactions, a second injection of virulent blood was given 
seven days after the first inoculation. 

This had the effect of enhancing the primary immunity 
in the instances of animals which had only feebly reacted 
to the double inoculation, or, if no immunity already 
existed, of creating it. 

It was considered that, should an animal not have 
reacted to the first injection of the virulent blood, its 
body would, seven days afterwards, still contain sufficient 
anti-rinderpest serum to protect it against too severe a 
reaction resulting from the second injection. 

This second injection of virulent blood also fulfils the 
purpose of an immunity test : any animals healthy fourteen 
days after may safely be declared permanently immune. 

At one time it was considered that unweaned calves 
possessed so high a degree of resistance to rinderpest that 
it would not be necessary to deal with these until weaned, 
but practical experience in natural outbreaks and the 
reaction in certain calves following double inoculation, 
proved the advisability of double-inoculating all calves 
at the same time as the remainder of the herd. We know 
that the offspring of immune parents possess a strong 
natural resistance to rinderpest : we know also that the 
offspring of susceptible parents, in the majority of cases, 
are susceptible to rinderpest. If it 
differentiate between there would be no need to 
double-inoculate those in the former category, but, in the 


were possible to 
these 


field, such differentiation is not possible and therefore 
it is necessary to double-inoculate all calves. 

It is known that when an animal is weaned all natural 
resistance to rinderpest is lost, and also that unless the 
reaction of the sucking calf to the double inoculation is 
well marked, shortly after weaning it loses whatever 
immunity it acquired from the double inoculation. 
it is clear that the process must be repeated after weaning, 
and in Nigeria, as a general rule, animals which were 
inoculated as sucking calves should be re-inoculated at 
the first opportunity after reaching the age of fifteen 
months. 

RINDERPEST. 

Tt is now about five years since a really serious epidemic 
of rinderpest occurred ; there are therefore a large number 
of highly susceptible cattle in the country. 

Apart from rinderpest in epidemic form, the infection is 
constantly present in herds over the whole of Northern 
Nigeria—where it keeps smouldering on. 
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Immediately after a severe epidemic the majority of 
survivors, having recovered from an attack of the disease 
are immune. In each successive year following the epi- 
demic the number of susceptible animals, i.e., calves born 
subsequent to the outbreak, increases, so that, provided a 
herd has escaped rinderpest for five or six years the number 
Tt is not until a 
herd contains a large proportion of susceptibles that the 
Fulani are very seriously alarmed about the disease—and 
it is doubtful if deaths are usually reported except when 


of susceptibles is very considerable. 


occurring in large numbers in such herds. 

[It is probable that the death rate is very much higher 
than reports tend to show. 

There is no doubt that should the diseave occur within 
the next three or four years in epidemic form the losses 
would be very great, but with each year of active im- 
munisation the numbers of protected cattle will be increased 
by about 150,000, until eventually the disease is absolutely 
under control and in a fair way to being eradicated. 

(Signed) F. R. Branpt, 


Chief Veterinary Officer, 
Northern Provinces. 
CoMPILED RETURN OF LIVESTOCK IN THE NORTHERN 
Provinces, NIGERIA, FOR THE 1926. 
Stallions 72,614) 
Mares 109,563 
Cattle 3,162,383] Extract from Annual 
Sheep 1,809,254 | Report, Chief Veterin- 
Goats 4,214,993 >} ary Officer, Northern 
Donkeys 495,506 | Provinces, for the year 
Camels 2,831} 1926. 
Swine 54,800 
Ostriches 72, 


CLINICAL AND CASE REPORTS. 


An Operation by Diathermy. 
By Major A. J. THompson, R.A.V.C. 


A police dog, two years of age, had very prominent and 
fleshy dew claws (with a wide base) on the hind legs. These 
claws, in addition to being very unsightly, interfered with 
the opposite leg in progress. The owner was very anxious 
to have them removed, but knew that the dog would 
create difficulties, because he would never keep a bandage 
on fora minute, and was very troublesome with any wound. 

I suggested removing these claws by diathermy, and the 
owner readily agreed. The operation was ‘performed on 
21st July, 1927, with the kind co-operation of Major Rajan, 
I.M.S. 

The dog, which was very heavy and massive, was laid 
on the mattress of an ordinary spring bed and the only form 
of restraint imposed was a tape hitch round the mouth. 
However, the patient never moved during the whole pro- 
cess of the operation, and I doubt very much if he knew 
that anything resembling an operation was taking place. 

The operation in detail.—The area round the claws was 
shaved, and painted with tr. iodi. ; cocaine was used as a 
local anesthetic. As regards the apparatus, one terminal 


; was placed over and strapped on the abdomen (bony 
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| 
| | 
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position should be avoided in applying this terminal). The 
other terminal carried the scalpel. This scalpel is in no 
sense sharp and, to the eye, never gets hot. There is no 
burning, singeing of hair or evidence of any kind of cautery. 
In fact, nothing could be less appropriate than to apply the 
term cauterisation to such an operation. 

To quote one of the leading text books on the subject, 
“The Principles of Electro Therapy and their Practical 
Application,” by W. J. 'Turrell, M.A., M.D., B.Ch. Oxon. : 
““In cautery there is actual burning or incineration of the 
tissues with consequent danger of immediate or secondary 
hemorrhage ; in diathermic destruction the tissues are 
not burnt but are coagulated, and in this way the blood 
vessels are firmly plugged, so there is a complete absence 
of all hemorrhage at the operation, and there is subse- 
quently no danger of secondary hemorrhage. The tongue, 
for instance, can be removed by this method without the 
loss of any blood. The depth to which the coegulation 
necrosis extends can be regulated both by strength of the 
current and the length of time during which it is applied. 

“An eschar, such as we know in applying ordinary 
cautery, does not arise.” 

The current used was a high frequency one (of about 
a million oscillations per second). All that is seen is 
a shower of sparks if the knife is raised for a moment, but 
the knife does not change in appearance or colour. 

By itself, the knife would not sever or mark any tissue, 
no matter how delicate. But with diathermy behind it, it 
slowly cleaves its way through the tissues. 

The first claw was done too quickly, with the result 
that a very delicate film of blood did appear—-that was 
promptly attended to, by the same process, and vanished. 
The second side had no features to record beyond normal 
bloodless severance. 

The operation areas were dressed with benzoine com- 
pound. Bandages were applied, which the hound very 
promptly removed, after which he exhibited no desire to 
lick the operation surface or to interfere with it. 

Within twenty-four was galloping about 
through mud and wet grass and received no further 


hours he 


dressings. 

Diathermy appears to be especially suitable for veter- 
inary operations, for it eliminates the serious masking 
effect of progress caused by profuse hemorrhage, irrigation 
swabs and other such nuisances. 

Diathermy has many other practical uses and IT venture 
to forecast that firing and blistering, as we know them to- 
day, will, at no distant date, be better (and more hy- 
gienically) performed by diathermy. 


Actinomycosis in Sheep. 
By T. J. Boswortn, B.Se., M.R.C.V.S., D.V.S5.M., 
Assistant Director, Institute of Animal Pathology, 
Cambridge. 


The literature contains but few references to actinomy- 
cosis as a disease of sheep, and it is probable that the 
condition is comparatively rare in this animal. Three 
cases have, however, been brought to our notice during the 
last eighteen months, and from two of these we were able 
to obtain material for examination. 


Case 1. A Southdown wether about one year, nine 
months old was sent to the Laboratory at the suggestion 
of Major T. G. Heatley, O.B.E., M.R.C.V.S., from a flock 
in which four or five animals had recently died from an 
unknown cause. As it proved to be a very advanced 
case of actinomycosis it is doubtful whether the shepherd 
sent a representative specimen for examination. On 
arrival, the animal appeared very dull, was unable to stand, 
and showed difficulty in breathing, its respirations being 
very forced and rapid. Solid areas could be detected in the 
right lung. 

On post-mortem examination, the thoracic cavity was 
found to be the seat of extensive lesions. 

The right lung was only partially collapsed and occupied 
rather more than its own half of the thorax. Situated in 
the main lobe was a large abscess nearly four inches in 
diameter with a wall of dense fibrous tissue enclosing thick 
glutinous pus of a greenish-yellow colour. The left lung 
contained an abscess of similar character but of the size 
of a golf ball. 

In front of and just below the root of the trachea was a 
firm, greyish-white mass two inches in diameter, composed 
of a thick fibrous wall enclosing soft tissue impregnated 
This appeared to be a greatly 
After removal of 


with green glutinous pus. 
enlarged bronchial gland (see Fig. 1). 
the skin of the head a lesion was found on the left cheek 
just below and slightly anterior to the root of the ear. 
This consisted of an affected subparotid gland which was 


Fie. 1. Lungs of Case 1. A, small unopened abscess in 
left lung. B, large opened abscess in right lung. C, 
greatly enlarged affected gland. 


. 
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Fic. 2. Head of Case 1, shewing A, diseased alveolus. 
B, affected gland. 


enlarged and softened. The overlying skin was com- 
mencing to ulcerate. The retropharyngeal glands were 
as large as a walnut and Similarly affected. The third 
temporary premolar teeth of the upper jaw were about 
to be shed and on the left side the underlying permanent 
tooth was itself loose. Around its root a small area of the 
maxilla was soft and spongy and the outer plate of its 
socket had been absorbed (Fig. 2). 

Smears of pus from the various lesions examined micros- 
copically in the fresh state showed numerous small granules 
similar to those seen in cases of actinomycosis, except 
that they were almost devoid of club-shaped bodies around 
their periphery. [In stained smears made from crushed 
granules numerous gram negative bacilli were present. 
The organism was readily obtained in pure culture on all 
ordinary media and was tound to be morphologically and 
biologically identical with the actino bacillus. It proved, 
however, to be of very low virulence. When inoculated 
into guinea pigs intraperitoneally it caused only slight 
tenderness of the abdomen accompanied by depression 
which soon passed off. There was no swelling of the tes- 
ticles and when the animals were killed, three weeks later, 
no lesions were found in any part of the body. A sheep 
inoculated subcutancously showed only a transitory in- 
flammatory reaction at the site of inoculation. 

Histology.—The general appearance of the lesions, as 
seen in stained sections, bore a close general resemblance 
to those caused by the actino bacillus in cattle. The 


colonies of the organism were small and very numerous. 
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Each was composed of a mass of bacilli surrounded by a 
zone of homogenous material which, in the majority of 
cases, was not differentiated morphologically, though here 
and there a few very minute clubs were seen. The cells 
immediately surrounding the colonies were almost entirely 
polyneuclear leucocytes, only an occasional endothelial 
leucocyte being present. 

CasE 2. An experimental ewe of the Dorset Horn 
breed, belonging to the Institute, had been observed to 
have a swelling of the left ramus of the lower jaw. The 
swelling, which measured approximately 24 by 1} inches, 
was hard on palpation. The overlying skin was intact. 

On completion of the experiment the ewe was killed for 
examination. At the seat of the swelling the bone was 
found to be enlarged and covered with dense fibrous tissue. 

This new tissue, which was extremely hard to cut, was 
found to contain small centres about the size of a hemp 
seed, which showed faint concentric ring-like markings, 
but did not contain pus. On the mesial aspect of the 
growth there was a softer area through which a pipette 
was easily passed into the middle of the enlarged bone and 
a quantity of thick, whitish, slightly gritty pus was with- 
Around this pus cavity the bone was soft and 
porous, resembling a honeycomb. The alveoli of the 
second and third premolar teeth communicated direct with 
the cavity. The teeth themselves were loose and a quan- 
tity of food material was embedded between them. 

The submaxillary lymphatic gland was affected and 
showed two greenish yellow purulent centres measuring 
respectively nine and five millimetres in diameter. Typical 
actinomycotic granules were present in the pus of both the 
jaw and the gland. Cultures were made on various media 
from crushed granules from both Those 
from the jaw were so heavily contaminated with cocci and 
diphtheroids as to be useless, while those from the gland 
remained sterile. It was, therefore, necessary to attempt 
to determine the nature of the causal organism from the 
appearance of the granules in sections of the lesions. 
In sections stained by the method of Gram no streptothrix 
filaments were seen, the central part of each granule being 
composed of small gram-negative bacillary elements 
resembling the actino bacillus in appearance. Club 
formation was well marked. The zone of inflammatory 
cells around the granules contained a much higher per- 
centage of endothelial leucocytes as compared with 
polyneuclears than was seen in Case lL. 


drawn. 


situations. 


Some Notes on the use of Bevan’s Abortoscope in the 
Diagnosis of Contagious Bovine Abortion. 


By J. F. D. Tutt, M.R.C.V.S., Winchester. 


Some time ago Professor Hobday kindly sent me a few 
abortoscopes to try, and the results then obtained were 
subsequently recorded in the Veterinary Journal, and 
appeared to prove this method to possess a high degree of 
accuracy. 

An opportunity arose, towards the close of last year, 
to test the method on a larger scale. At intervals the 
method had been tested on cattle that had given negative 
and positive results to the ordinary agglutination method, 
and in no case was any variance noted. 


af 
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The herd selected comprised fifty-four Shorthorn milk 
cattle (Grade A., T.T.), and on November 25th of last year 
the method was applied to each of them. 

The following conclusions were subsequently arrived at : 

Definite reactions in eleven. Doubtful reactions in 
five. These were retested on February 13th of this year, 
when two gave a decided reaction and the other three 
passed. 

The remainder gave no reaction. 


REMARKS AND SUBSEQUENT HISTORY. 


Of the thirteen cows that gave a reaction, contagious 
abortion had been previously diagnosed in three by the 
ordinary agglutination test. Of the remaining ten found 
to be infected, abortion subsequently occurred in three, 
and at the following dates :— 

(1) Rose.—Aborted on 20/4/27. The previous calving 
was on 31/8/26, and she was served on 11/10/26. 

(2) Thyme.—Aborted on 5/1/27. The previous calving 
was on 21/2/26, and she was served on 24/6/26. 

(3) Naomi.—Aborted on 17/7/27. Had aborted twice 
previously, on 14/5/26 and 16/11/26. 

The two latter were doubtful at the first test in 
November, 1926, but reacted definitely on the retest in 
February, 1927. 

Of the remaining seven that did not abort, one had 
aborted just prior to the test, but the remaining six have 
not aborted. 

Their history previous to test is as follows :— 

(1) Snowball.—Calved on 21/1/26; served on 21/5/26. 

(2) Dinah.—Calved on 21/9/26; served on 22/11/26. 

(3) Nancy.—Calved on 21/1/26; served on 24/6/26. 

(4) Tulip.—Calved on 4/10/25; served on 1/3/26. 

(5) Big Goose.—Calved on 11/9/25; served on 5/4/26. 

(6) Lechdale Crocus 2nd.—Calved on 15/11/25; 
served on 21/2/26. 

Between these calvings and service all above were in- 
fected with and had to be treated for contagious vaginitis. 


Abortion occurred in eight that gave no reaction at all. 


SuMMARY. 
Total number tested, 54 ; number reacted, 13 ; number 
passed, 41. 


Test was correct in detecting seven reactors. Test was 
wrong in detecting six as reactors. Test failed to detect 
eight which aborted after the test. 

It is regretted that for various reasons (some have been 
disposed of, etc.) it has not been possible to apply the 
standard agglutination test to the twenty-one cattle and 
so to decide to what extent the abortoscope was wrong, 
assuming that the eight which have aborted since were not 
infected with contagious abortion and that the six which 
did not abort were infected and yet went full term. 


Milk Fever after Dystokia. 
By W. L. Lirrie, F.R.C.V.S., Reading. 


Mr. L. Williams, Veterinary Obstetrics, 1917, when dis- 
cussing the causes of milk fever, states :— 
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‘“* When parturient paresis follows easy calving, as most 
cases do, it uniformly follows a prompt and easy birth. 
No case has been recorded where the disease has followed a 
case of ‘ dystokia.’ ” 

At 7 a.m. on the 30th August, I attended a large red 
Shorthorn cow, a heavy milker, which had been in her 
present owner’s possession eight years and had never had 
milk fever, and was now giving birth to her eighth calf. 

She had been in labour all night, the owner trying to 
assist her in the morning. 

The forelegs were found to be born as far as the knees ; 
the head was deviating backwards, resting on the right 
ribs. It took ten to fifteen minutes to correct this and 
deliver the calf, which was dead. 

The placente was ejected shortly after. 

At 10 a.m. on the 3lst August, she was found down and 
unable to rise. 

At 3 p.m., when seen by me, her temperature was 100.5° 
F., and the limbs were in a state of spasm, it being very 
difficult to flex the hocks and knees. She was inclined 
to lay upon her side and when placed upon her brisket 
the head was thrown in the usual position on her elbow. 
She was champing her jaws, saliva running from the 
mouth. The corneal reflex was almost absent. 

Thirty c.c. of a 10 per cent. solution of calcium chloride 
was given intravenously and the udder inflated. In about 
ten minutes she was holding up her head and by 10-30 
p-m. was on her feet and eating hay. At 7 a.m. on the 
18th September she was walking about the yard with 
the other cows. 

When one considers the number of cows’ which 
have a calf annually, the number which practitioners 
are asked to assist during this act is very small, 
and some of these are primipare or having their 
second calf, both classes of which are very seldom 
attacked with milk fever, so that the number of cows which 
are assisted at their third or subsequent parturitions and 
are attacked with milk fever afterwards must necessarily 
be very small indeed. 

One must also take into consideration the fact that such 
an illness as dystokia must affect the milk secretion and 
it is thought by some that the sudden formation of a large 
quantity of milk in the udder is a predisposing cause of 
milk fever. 

Such cases have been heard of, but unfortunately not 
published. 


A Curious Injury to a Cat. 
By Artuur New, M.R.C.V.S., Ashton-under-Lyne. 


On August 10th I was called to a cat that had not been 
able to feed for several days. I found the roof of the mouth 
extensively ulcerated, with a very fotid discharge of 
saliva. The ulcerated surface was dressed with an anti- 
septic and dimol administered. In the course of three days 
an abscess commenced to form in the submaxillary space, 
and this continued to enlarge until it was as big as a walnut. 
At this stage it pointed and I lanced it, a considerable 
quantity of pus escaping. Upon introducing my little 
finger into the wound, I felt a fine hard rod which I seized 
with a pair of forceps and then extracted a medium-sized 
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needle, threaded with cotton, which broke in the centre 
with the grip of the forceps. Syringing out the cavity 
with antiseptics soon effected a cure and the cat was 
sent home in good health on August 29th. 


Poisoning by Ivy Berries in a Dog. 
By T. F. Prime, M.R.C.V.S., Upper Norwood. 


During the summer months the ripe, black ivy berries 


A nine month.’ 


are shed. old Griffon dog amused himeelt 
with playing with and swallowing the berries, with the 
result that shortly afterwards he was violently sick, was 
greatly prostrated, and on and off subject to violeut 
attacks of diarrhoea and sickness. 

The feces were very dark and contained pips, ete., of the 
ivy berries. The sickness and diarrhoea lasted for about 
eight or ten hours and gradually ceased and the animal 
recovered his liveliness. 

At first one did not suspect ivy berry poisoning, but 
otherwise I could not account for the dazed stupid look 
and the condition of the animal. I gave doses of bismuth 
and stimulant every three or four hours, keeping the dog 
warm, The pup seemed to want to be nursed all the time 


and to be comforted by the warmth from one’s body. 


ABSTRACTS. 


(The Blood and Urine of the Cow in Milk Fever. 
HAYDEN and L. B. SHo.t.) 


C. E. 


Hayden and Sholl discuss the following theories as to the 
wetiology of milk fever :— 

(1) Leuecomaine hypothesis of Law. 

(2) Absorption of toxins formed in 
(Williams). 

(3) Toxemia, due to absorption of colostrum or other 


the uterus 


secretions (Schmidt). 

(4) Autointoxication from the uterus or udder. 

(5) Anaphylaxis. 

(6) Anemia of the brain (White). 

They state that against the infection theory it may be 
said that it has not been possible to demonstrate any of the 
supposed causes. 

The blood of normal cows and cows affected with milk 
fever both before and after inflation of the udder was 
examined and gave the following averages :— 


Total | Pre- 

Nonpro-|formed 

tein (|Creati- Uric | Chlor- 
Sugar. |nitrogen} nine. | Urea. | Acid ides, 


30-11 | 1-37 | 11-18 


51-75 


Normal... ... 2-06 | 516-1 
27 First ) 

Samples | , 2 | 95-82 36-88 [1-31 [17-08 [2-25 |472-7 
9 Second 

Samples ] 72-76 |37-73 | 1-11 |14-12 |2-19 | 515-62 


Urine from normal cows and cows affected with milk 
fever was examined for specific gravity, reaction, colour, 
transparency, solids, chlorides, sulphates, phosphates, 
urea, uric acid, indican, albumen, sugar, bile, hemoglobin, 


epithelial cells, leucocytes, blood and casts. 
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Lactozone crystals were yielded in five samples and 
dextrozone in two. 

Acetone and diacetie acid were indicated in one examina- 
tion—these bodies do not seem to be present in consistent 
pathological quantities. This does not preclude the evident 
possibility of an acidosis ; the normal alkaline reaction has 
been changed to acid in six samples. 
seem to be 
Tt seems 
that they might be found more often if the renal impair- 
The urines were 


A constant albuminuria and glycosuria 
indicated. Casts were present in two samples. 
ment were sufficient to cause milk fever. 
not of high concentration. 

They draw the following conclusions : 

(1) There are hyperglyeemia and glycosuria in milk 
fever. 

(2) The hyperglycemia begins to decrease with udder 
inflation and accompanying treatment. 

(5) The hyperglycemia may be a reflex of the extreme 
nervous reaction before treatment. 

(4) Non-protein nitrogen and urea are both above 
normal. Average inerease indicates only slight renal 
impairment. 

(5) There is a very slight inerease in urie acid in the 
blood, but not enough to indicate renal disturbance. 

(6) Chlorides in the blood decrease somewhat before 
treatment but return quickly to normal in average cases. 

(7) Glyecosuria is a constant feature, due to either lac- 
tose or dextrose or a combination of the two. 

(8) The urine is of average specifie gravity and average 
concentration and shows a constant albuminuria. There is 
evidence of slight impairment of renal function. 

(9) Preformed creatinine, urie acid and urea, which 
may be taken as representatives of the leucomaines, show 
too little change when compared with the normal to 
substantiate the claim of Law. 

(10) 


man pregnancy and parturient paresis of cows show rather 


Blood and urine findings in the eclampsia of hu- 


close comparison. 

In a further publication— The Blood Sugar of the Cow 
in Milk Fever—- Hayden discusses the hypoglyewmia 
theory of Widmark and Carlens and gives the result of 
blood sugar determinations by the method of Otto Folin 
and A. Svedburgh, in which it is possible to separate the 
lactose and glucose. 

This method was given a trialand the experiments left 
no doubt as to its effectiveness. 
milk fever were 
estimated, before inflation of the udder and at intervals 
afterwards. 

He concludes— These cases fail to demonstrate a hypo- 


The blood sugars of seven eases of 


glycemia in milk fever. The demonstration is more com- 
plete because the blood sugar has been analysed to deter- 
mine the relative quantities of lactose and glucose in the 
total sugar. 
ciable quantity of lactose in the sample taken before 
inflation. The pre-inflation glucose average of 83-09 m.g. 
in six cases is a hyperglycemia when compared with the 
blood sugar standard of 60 m.g. set for the milk cow by 
Widmark and Carlens and Auger. 


With one exception there was not an appre- 


There does not seem to be any connection between the 
lactose of the blood stream and the fate of the animal. 


(Continued at foot of first column next page.) 
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DIVISIONAL REPORT. 


North of Scotland Division.* 


MEETING AT ABERDEEN. 

The half-yearly meeting of this Division was held in 
Marischal College, Aberdeen, on Saturday, August 27th, 
when Mr. James Anderson, Keith (President) was in the 
chair. 

There were also present: Messrs. Brown (Aberdeen), 
Beattie (Longside), Cumming (Culter), Clerk (Stonehaven), 
Drennan (Aberdeen), Forrest (Turriff), Grant (Aberdeen), 
Howie (Aberdeen), Lyon (Banff), Murray (Cullen), 
MacVean (Craigellachie), Rice (Montrose), H. W. Robson, 
W. J. B. Robson (Laurencekirk), Sievwright (Tarland), and 
McAllan, Hon. Secretary (Aberdeen). 

Apologies for absence were received from Messrs. 
Hepburn and Crabb. 

Correspondence.—A letter was read from Mr. Kerr, Ellon, 
resigning membership of the Division. It was unanimously 
agreed, before accepting the resignation, that the Secretary 
be instructed to write Mr. Kerr asking him to reconsider his 
decision with regard to his resignation. 

The SECRETARY read a letter, dated 14th July, from the 
General Secretary of the National Veterinary Medical 
Association of Great Britain and Ireland with regard to the 
Council’s recommendation for the formation in each of its 
Divisions of a Veterinary Inspectors’ Section for the pur- 
poses of consultation and discussion on all matters pertain- 
ing to their province. After discussion, it was the distinct 
feeling of the members of the Division that, in view of the 
fact that practically every member of the Division is a 
veterinary inspector either under the Diseases of Animals 
Acts or under the Public Health Acts or under both, it 
was unnecessary to form a particular Section to look after 
their interests. It was felt that all matters pertaining to 
veterinary inspectors’ work would, naturally, be a matter 
for discussion and consultation by the whole Division. 


(Contmmued from previous page.) 

A vital need for sugar in milk fever is not indicated in 
any of these cases. 

[Professor Russell Greig has favoured us with a paper 
giving a more detailed account of the work done by ,Fish 
and Hayden on the important subject of the blood sugar 
of the cow in milk fever, and this will be published in an 
early issue.—Ed.j. 


GARLIC AS VERMIFUGE. 


The author’s experiments were made on ascarids. There 
was evidence that garlic causes paralysis of the worm, 
preceded by a phase of intense irritation. A 10 per cent. 
extract of garlic kills the ascarid in forty-five minutes. 
The action of alcoholic extract was stronger than that 
of ethereal extract. Allyl sulphide appeared to be the 
active substance of the garlic. It remains to be ascertained 
whether the sulphur or the allyl kills the worm. J.T. Rico 
(Comptes rend. Soc. Biol., 1926, XCV, 1597 (through JJ. 
Amer. Med. Assoc., 1927, LX XXVIII, 1453). 


* Received on September 9th, 


The Secretary was instructed to write again to all 
members in arrear with their subscriptions, to ask for the 
subscriptions and to enquire if members in arrear were 
desirous of continuing membership of the Division. 

New Member.—_-The PRESIDENT proposed, and Mr. 
MacVEANn seconded, that Mr. J. B. Russell, Elgin, be 
admitted a member of the Division. This was unanimously 
agreed to and the President welcomed Mr. Russell on behalf 
of the Division. 

The next meeting of the Division will be held on the last 
Saturday of January, and it was agreed to leave it to the 
Secretary to arrange the programme for that meeting, the 
desire of the members being that someone outside the 
Division should be asked to give a paper or demonstration. 

Mr. CUMMING raised the question of members of the 
Division subscribing as a Division to the Hospital Fund 
of the Lord Provost of Aberdeen. He was of opinion that it 
would be very desirable if the veterinary surgeons of the 
North subscribed as a body to that Fund. The PRESIDENT 
proposed, and Mr. CUMMING seconded, that the Division 
should subscribe as a Division and that a minimum sub- 
scription of £1 ls. be asked for from each member. This 
was unanimously and heartily agreed to and the Secretary 
was instructed to send out letters asking for subscriptions. 

Mr. Ricr, Montrose, then read his paper on ‘‘ Observa- 
tions on Some Therapeutic Substances.”” The paper was a 
most excellent one and led to a very good discussion. [Mr. 
Rice’s paper, and the discussion which followed, appear 
elsewhere in this issue.—-Ed. ]. 

Mr. ANDERSON proposed, and Mr. BRown seconded, a 
vote of thanks to Mr. Rice and this was heartily given. 

By the courtesy of Professor Shennan, a visit was then 
paid to the Pathological Department of the University, 
where the members were shown round by Mr. NELSON. 
Lantern slides, showing a case of osteo-porosis in a Shetland 
pony, with a description of the case by the PRESIDENT, 
interested the members greatly. Mounted specimens of a 
bull’s testicle and lantern slides of sections of it were then 
shown. ‘The specimen had all the appearance of a tuber- 
culous infection, but specimens of it sent to various authori 
ties all over the country had elicited very various opinions 
as to its true nature. Mr. JAMES ANDERSON dealt with this 
case and he has promised to give a much fuller report of it 
later. Sections of a numer of cryptorchid testicles, mostly 
teratomatous in nature, were then examined, and stained, 
microscopic sections of the diseased tissue were thrown 
on the screen by a special projection apparatus worked by 
Mr. Netson. Several fine plates from the work of J. 
Howell Evans, Esq., dealing with these conditions, were 
projected by the epidiascope. 

After a vote of thanks to Professor Shennan and Mr. 
Nelson for the use of the Pathology Department for this 
interesting demonstration, the members returned to the 
Veterinary Laboratory, where further specimens were dis- 
played and discussed. Since most of the specimens had 
been sent to the Veterinary Laboratory by one or other of 
the members, a history of the cases was given by the differ- 
ent members. 

A very interesting programme was concluded by a 
vote of thanks being proposed to Messrs. Brown and Grant 
for the trouble they had taken in arranging for the visit 
to the Pathology Department and for preparing their own 
demonstration. James McAtuan, Hon. Secretary. 
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Prevention of Thrush.* 
By Captain J. H. DoRNBLASER. 

There is hardly any disease quite as annoying as thrush. 
It yields fairly well to various treatments, yet the days 
lost from duty are considerable. Due to its benign 
character, it probably does not receive all the attention it 
deserves. In view of the report of the Surgeon-General 
for the year of 1926, it would seem that the condition was 
of such importance as to warrant some study, since thrush 
leads by quite a margin all other diseases of mules and 
among the horses it hold a fairly good place. 

Contrary to most diseases, thrush seems to be a disease 
principally of Army animals, being practically unknown 
among farm animals. Captain Beeman, in an article on 
the same subject, stated that farm animals seldom if ever 
had their feet cleaned, and often were allowed to stand in 
filth, yet no trouble is experienced from thrush. This 
freedom from the disease among farm animals is certainly 
due to the fact that they ware permitted to go barefooted 
for a considerable portion of the year. An observation 
of thrush cases generally reveals contracted foot or heels 
which have been left too high, and sometimes it will be 
found that the animal has had little or no exercise. Those 
facts point towards its prevention. 

At a station where the writer previously served, it was 
noted that there were many cases of thrush, contracted 
feet, and pododermatis circumscripta among the mules of 
the Service Troop. The thrush responded well to treat- 
ment but new cases were constantly occurring. A close 
examination of the feet of the animals revealed the fact 
that in the majority of cases the feet were too long. It 
was thought that the animals could not be worked bare- 
footed on account of the hard roads in the Post, but it was 
recommended that all mules have their shoes pulled, their 
feet trimmed, and that they be continued at work and shod 
only when directed by the veterinarian. The object of 
this was to give frog pressure and to secure expansion.. 
The recommendation was approved, but it was found 
necessary to supervise the trimming of the foot since the 
mules were not all tractable, and the tendency was to 
remove not enough of the foot. 

The mules were put to work and very few of them 
showed any signs of sore feet after thirty days. Some of 
them were shod at that time, but most of them were 
permitted to go barefooted for a much longer period. 
Admittances for thrush promptly decreased and all the 
mules with contracted feet showed improvement. The 
troop commander was much gratified and stated that he 
intended to have the mules go without shoes at every 
opportunity. During this period the feet were examined 
every ten days and levelled with the rasp. This demon- 
strated the fact that mules can do a certain amount of 
work on hard roads without shoes. With soft soil they 
could go a much longer period. 

Sometimes animals have their shoes pulled and are 
given prolonged rest, but this does not accomplish as good 
results as when they are given a little work. 

CoNCLUSIONS. 

1. That the principal factor entering into the cause of 
thrush is lack of frog pressure. 

(Continued at foot of next column.) 


Reprinted from the U.S. Army Veterinary Bulletin, Vol. XIX., No. 6. 
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NOTES AND NEWS. 


The Editor will be glad to receive items of professional interest for 
inclusion in these eolumns, 


Diary of Events. 


Oct. 3rd—Meeting of the N.V.M.A. Finance Com- 
mittee, 4 p.m.; Editorial Committee, 
4-30 p.m. 

Oct. 5th—N.V.M.A. Committee and Council 
Meetings. 

Oct. 5th—R.C.V.S. Committee Meetings. 

Oct. 6th—R.C.V.S. Committee Meetings. 

Oct. 7th Council Meetings. 

Oct. 10th—Last day of entering dogs for Royal 
Veterinary College Show. 

Oct. 14th Meeting of the Lancashire Division, 
Brownlow Hill, Liverpool. 

Oct. 15th Meeting of the Scottish Branch, Glen- 
eagles, Perthshire. 

Oct. 27th--Royal Veterinary College Championship 
Dog Show, Crystal Palace. 

Oct. 27th-—Lecture by Major Dunkin, on “ Dis- 
temper,” Crystal Palace, at 5 p.m. 

Oct. 28th-— Presentation of Prizes by H.R.H. Princess 
Mary at Royal Veterinary College Dog 
Show, Crystal Palace. 


The Congress Number of the ‘“ Record.’’ 

Next Saturday's issue of the Velerinary Record 
will be a special double number, containing a full 
account of the proceedings at the Annual General 
Meeting at Torquay, together with reports of the 
Congress Dinner, the Public Lecture by Sir John 
M’Fadyean (verbatim report), the inaugural and closing 
meetings, the social functions, demonstrations and 
other features. Supplements will be published in 
the form of reproductions of the large group photo- 
graph of the members at the Town Hall, and of a 
portrait of the newly-elected President of the N.V.M.A. 
Mr. J. W. McIntosh. 


N.V.M.A. Clinical Prize Scheme for Students. 


Students who are eligible to participate in the 
above scheme are reminded that their notes must be 
in the hands of the General Secretary, N.V.M.A., 
10 Gray’s Inn Square, London, W.C.1, by Friday, 
7th October, 1927. 


(Continued from previous column. ) 


2. That all animals should be used barefooted for at 
least thirty days out of every year. 

3. That the benefits of permitting animals to go 
barefooted are greater if they are worked than if merely 
permitted to stand in corrals. 

4. That a decrease in the number of admittances for 
thrush will result from working the animals for a period each 
year without shoes. 


y 
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Royal VETERINARY COLLEGE OPENING Day. 

We would remind Graduates of the London College that 
the commencement of the new session is being made the 
oceasion of a ceremonial function on the afternoon of 
Tuesday next, at which all practitioners and their friends 
will be heartily welcomed. The new Principal, Professor 
F. T. G. Hobday, C.M.G., F.R.C.V.S., F.R.S.E., will give 
the opening address and Mr. Edgar M. Crookshank (Senior 
Vice-President and Chairman of the Building and Appeal 
Fund Committee) will occupy the Those who 
are in possession of Academic dress will be acting most 


chair. 
appropriately if they don it for the occasion. 
POTTERIES. 


A FROM THE 


A Hanley correspondent deems, as we do, the following 
coincidences to be worthy of notice in our columns :-— 


Professor Wooldridge, 
President, N.V.M.A. 
1926—-7 Born in Stoke-oa-Trent. 


Wes a pupil in Hanley, 


Stoke-on-Trent. 


Principal Hobday 


** Vis Unita Fortior,” the 
motto of the Royal 
College of Veterinary 


is the motto of Stoke-on- 
Trent. 


Surgeons ... 


V.'T. might be an abbrevia- 
tion of “ Vet.” ... V.'T. (five towns) are the new 
motor registration letters 


for Stoke-on-Trent. 


PERSONAL. 


Marriages. — Allen Bailey.—- On September 19th, at 
Christ Church, Tunstall, by the Rev. A. M. Coxon, M.A., 
assisted by Rev. F. C. Aspey, B.A., Cecil Gordon Allen, 
M.R.C.V.S., D.V.S.M., son of Mr. and Mrs. J. T. Allen, 
M.R.C.V.8., of Station Road, Tunstall, to Nellie Bailey, 
A.T.C.L., only daughter of Alderman and Mrs. G. F. 
Bailey, of ‘‘ Milber,”’ Victoria Road, Tunstall. 

Crawford — Sturgess. —- On August 27th, 1927, at 
Christ Church, Galle Face, Colombo, Ceylon, by the Rev. 
Leslie G. Hatfield Hall, Vicar, Matthew Crawford, 
M.R.C.V.S., son of the late Mr. William and of Mrs. 
Crawford, 38 Lindsay Road, Glasnevin, Dublin, to Lorna 
Augusta, daughter of Mr. G. W. Sturgess, M.R.C.V.S., 
and Mrs. Sturgess, of Colombo, Ceylon, and Thurnby, 
Leicestershire, Kngland. 


Appointments in Australia. N. F. Pollock, Esq., 
M.R.C.V.S., to be Inspector of Stock, Ivanhoe. 

J. D. Stewart, Esq., M.R.C.V.S., B.V.Se., W. Coulter, 
Esq., M.R.C.V.S., and Max Henry, Esq., M.R.C.V.S., 
B.V.Sc., have been appointed members of the Board of 
Veterinary Surgeons otf New South Wales. 

Veterinary Post-Graduate Fellowship. 

Mr. Geoffrey B. Brook, M.R.C.V.S., has been appointed 
to the Centenary Post-Graduate Fellowship at the Royal 
(Dick) Veterinary College, Edinburgh. After a distin- 
guished career as a student, Mr. Brook held the appointment 
of Clinical Assistant in the College, and will now devote 
himself to research into the diagnostic appiication of 
X-Rays in Veterinary Surgery. 


R.C.V.S. Oprruary. 
CARPENTER, James, 38A South End, Croydon. Graduated, 
N. Edinburgh, 30th May, 1892. 
1927. 


Died, 5th September, 
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CORRESPONDENCE. 


Letters to the Editor should reach the Office not later than by the 
first. post on Tuesday morning for insertion in following Saturday’s issue. 
All correspondence must bear the name and address of the con- 


tributor for publication. 
The Editor does not hold himself responsible for the opinions of 


his correspondents. 
The Royal Veterinary College Championship Dog Show. 
To THE Eptror or THe VETERINARY ReEcoRD. 

Sir,At the risk of labouring the subject of the forth- 
coming Championship Dog Show which is being held at 
the Crystal Palace on October 27th and 28th, with a view 
to raising funds for the re-building of the Royal Veterinary 
College at Camden Town, | think this is the opportune time 
to remind the profession what is being done by the Kennel 
Club and others to help this very worthy object. 

The Kennel Club have broken what is practically one 
of their unwritten laws by granting extra challenge certiti- 
cates to be awarded on this occasion as a mark of the 
gratitude which is, and should be, felt towards the profes- 
sion in general for the immense amount of gratuitous work 
which is done by members of the profession throughout 
the kingdom, in connection with dog shows. 

A small and energetic committee is doing its best to 
further the objects of this show by undertaking the 
executive work in connection with it, and schedules are 
now printed and in hand to distribute to all and any who 
are interested, and who will obtain entries for the show ; 
these entries close on October 10th, and no entries made 
after that date can be accepted. 

Her Royal Highness Princess Mary has graciously 
consented to be present at the show on the second day and 
present the prizes to the winners of the largest events. 

As an itern of interest to the profession, and as a means 
of communicating their results to the public who have 
subscribed so largely to the Vield Distemper Fund, Major 
G. W. Dunkin has very kindly consented to give a lecture 
on Distemper in the Garden Hall at 5 o’clock on the 27th 
October, admission to which will be 2s. 6d., and subscribers 
and the general public will learn from it that the work 
done by the Medical Research Council is well advanced, 
and that good progress is being made towards solving 
the difficulties in connection with this disease. 

The chief object of this letter, however, is to ask 
veterinary surgeons throughout the kingdom to interest 
themselves in the show, principally by soliciting any of 
their clients who may possess good dogs to enter them betore 
October 10th, and show them at the Crystal Palace on 
October 27th and 28th. 

I am quite satisfied that an enormous entry can be 
secured through the good offices of veterinary surgeons, 
and would here emphasise that this show is not merely of 
interest to such veterinary surgeons as have qualified in 
London, but it is a mark of appreciation, by the Kennel 
Club and others, of the gratuitous work done by veterinary 
surgeons all over the kingdom, whatever their ‘“‘ alma 
mater’ may have been. It is merely an incident that 
just at this time the re-building fund is badly in need of 
funds. 

It is felt that it will greatly depend upon individual 
efforts of members of the profession what size the show will 
be and what sum we shall be able to hand over to the 
authorities in Camden Town. 

All enquiries for schedules and particulars should be 
addressed to Mr. E. T. Cox, 81 Elsham Road, Kensington, 
W.14, who is undertaking the colossal work of secretary 
for this show in a purely honorary capacity. Few people 
realise the magnitude of this work, and the gratitude of 
all interested is due to him.—I am, dear Sir, yours faith- 
fully, A. CornisH-BowvEn. 

Kelsey Park Farm, 

Croydon Road, 

Beckenham, Kent, 
24th September, 1927. 


The Editor acknowledges the receipt of the following :—- 

Report of a meeting of the Western Counties Division, 
from Mr. R. Barons Nelder, Hon. Secretary. 

Report of the Chief Veterinary Inspector of the City of 
Sheffield for the year 1926. 


